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Introduction
Investigating differences in human capital accumulation between males and females has been the focus of much research over the years. Gender featured in two of the eight Millennium Development Goals: to achieve universal primary education for all boys and girls (Goal 2) and to promote gender equality and empower women, with a focus on ending gender disparity in primary and secondary education (Goal 3). These goals were to be achieved by 2015, but gender disparities in these areas still exist in many countries around the world. Perhaps unsurprisingly, gender equality continues to feature prominently in the Sustainable Development Goals. Gender equality-particularly in education-can help to reduce child mortality, improve health outcomes, improve the productivity of communities and countries, and help them to improve their financial position and minimize poverty (OECD 2015 , World Bank 2011 .
Research has shown that gender differences in educational achievement emerge in the early years of school and can persist into adulthood (Anderson 2008) . There is also a growing body of evidence suggesting that non-cognitive skills observed in early childhood affect academic performance and labor market outcomes in later years Heckman 2008, Cunha et al. 2010) . As a result, there is considerable interest in understanding the extent to which gender gaps exist in cognitive and non-cognitive skills in the early years, and what factors may explain these observed gender gaps. However, research from developing countries on this topic is still relatively sparse.
In this paper, we focus on rural Indonesia and investigate gender differences across an array of developmental domains for children in the first few grades of primary school. We also contribute to the literature on gender gaps by examining whether early schooling and parenting practices account for this observed gender gap and, if so, to what extent. Our rich data set allows us to measure not only the quantity of early schooling but also its quality. In addition, the data set also contains information on the parenting practices children experience. Furthermore, this paper implements an extension of the Oaxaca-Blinder decomposition method that takes into account moderating factors to explore the extent to which early schooling and parenting practices contribute to the gender gaps we observe in the first few years of primary school.
Our analysis is based on data collected as part of an impact evaluation of an intervention, which expanded access to preschool services in parts of rural Indonesia. As part of this study we collected measures of cognitive and non-cognitive skills of children in the early grades of primary school along with full enrollment histories in preschool and primary school. We also collected information on parenting practices, the quality of preschools in the village, and other child and family background characteristics.
We find substantial gender gaps in both cognitive and non-cognitive skills in early primary grades, with substantial female advantage in language and mathematics assessments as well as in emotional maturity and social competence. We also find that the rate and duration of enrollment in preschools for girls is higher than for boys in the prime preschool-going ages of 3 to 5. In addition, gender gaps are observed in parenting practices for children age 7 to 9, suggesting that there are some gender differences in parent-child interactions in rural Indonesia. In our preferred decomposition analyses, we find that these observed gender gaps in cognitive and non-cognitive skills are in part explained by one's early schooling environment.
The rest of the paper is organized as follows. In the next section, we discuss relevant literature and in section 3, we describe the country context. The data and key variables are described in section 4. In section 5, we describe the gender differences in cognitive and noncognitive skills in the early years of primary school and explore whether there are differences in early schooling and family environment between girls and boys. In section 6, we use decomposition analyses to investigate the extent to which these school and family factors contribute to the gender gaps we observe in the first few years of primary school. The paper concludes by discussing the results in relation to prior studies on the topic of gender gaps in early childhood developmental outcomes.
Literature review
Early achievement gaps can lead to large educational disparities in later life (Currie and Thomas 1999, Paxson and Schady 2005) . As a result, there is considerable interest in understanding when these gaps in child development appear. Recent studies from developed countries have examined the emergence of gender gaps in cognitive and non-cognitive outcomes in the first year of schooling (Anderson 2008 , Cornwell et al. 2013 , DiPrete and Jennings 2012 , Fryer and Levitt 2010 , Janus and Duku 2007 . Evidence from nationally representative data of kindergarten students in the United States shows that while there are no mean differences in math scores between boys and girls in kindergarten, girls lose ground to boys by more than 0.2 standard deviation (SD) by fifth grade (Fryer and Levitt 2010) . Other studies using the same data set also show that girls significantly outperform boys on reading tests-by 0.162 SD in kindergarten-and that this female advantage persists into the fifth grade (Cornwell et al. 2013 ).
Recent evidence from developing countries also shows gender gaps in educational achievement. Dickerson et al. (2015) find that on average, boys have a 0.1 SD advantage over girls in mathematics in fifth grade in 19 African counties but the magnitude of the gap varies widely from a non-significant 0.06 SD in Mauritius to as much as a 0.34 SD in Tanzania. Similarly, boys in Chile score 0.08 SD higher in mathematics than girls in fourth grade, and this gap increases to 0.2 SD by grade eight (Bhardwaj et al. 2015) . In Indonesia, the gender gap in maths scores in primary school is in the opposite direction, with girls scoring 0.08 SD higher than boys at age 11 (Suryadarama 2015) . Moreover, analysis using international assessment data suggests significant gender gaps in secondary school among low-and middle-income countries, with boys scoring 0.25 SD higher than girls in mathematics at age 15 (Bhardwaj 2015) . A question that emerges from the existing literature from developing counties is whether gender gaps in cognitive skills emerge as early as those observed in high income countries (i.e., the first year of schooling).
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Researchers have also paid increasing attention to gender gaps in non-cognitive skills given the growing evidence suggesting that non-cognitive skills observed in early childhood affect academic performance and labor market outcomes in later years Heckman 2008, Cunha et al. 2010 ). In the United States, girls consistently score higher than boys from kindergarten to grade 5 on a teacher-reported measure of children's socio-emotional development (Cornwell et al. 2013, DiPrete and Jennings 2012) . Similarly, results from Australia and Canada show that in kindergarten, girls outperform boys on the Early Development Instrument (EDI)-a holistic measure of child development that includes measures of non-cognitive skills. Gender gaps in the EDI are particularly pronounced in the social competence domain (i.e., children's ability to cooperate with others and follow rules) and the emotional maturity domain (i.e., children's ability to deal with feelings at the age-appropriate level) (Australian Government 2013, Janus and Duku 2007) . To our knowledge, research from developing countries has yet to examine the early emergence of gender gaps in non-cognitive skills.
6 A cross-country study from Ethiopia, India, Peru and Vietnam suggests that there were no gender gaps in general cognitive skills at age 4 to 6 (Cueto et al. 2009 ) but gender difference grew significant during middle childhood (age 12), with male advantage in cognitive achievement in Ethiopia, India and Peru, and female advantage in Vietnam (Dercon and Singh 2011). What explains these observed differences in early outcomes between girls and boys? A number of recent studies focus on the role of schooling and family environments in explaining observed gender gaps in cognitive and non-cognitive skills (Autor et al. 2016) . 7 In the case of gender gaps observed in the first few years of primary school, early schooling experiences are likely to play a role. Research on the effect of preschool duration suggests that children with longer exposure to preschool demonstrate advantages over children with shorter exposure (Arteaga et al. 2014 , Domitrovich et al. 2013 , Loeb et al. 2007 . A review of 30 preschool interventions in 23 countries shows that early childhood education programs lasting one to three years had an average effect size of 0.312 SD, compared to only 0.196 SD for programs lasting less than one year (Nores and Barnett 2010) . In addition to duration, the literature points to the importance of quality of early childhood education programs in sustaining impacts on children's cognitive and non-cognitive skills (Engle et al. 2011) . Thus, if girls and boys are exposed to different quantity and quality of preschools, we would expect to see these early schooling factors explain part of the gender gaps observed in the early years of primary school.
In addition to early schooling factors, children's family environment is likely to play a role in the emerging gender gap in cognitive and non-cognitive skills. Boys may react differently than girls to the family environment, and/or parents may adjust their parenting practices depending on the gender of the child. Using panel data from the United States, Owens (2013) shows that the higher levels of early childhood behavior problems exhibited by boys-which account for up to 25 percent of the gender gap in educational attainment at age 22-are largely explained by gender differences in parent-child interactions. Specifically, boys respond more negatively than girls when they are exposed to parental conflict and parental harshness. Baker and Milligan (2013) also provide evidence from the U.S., Canada and the U.K. that parents spend more time with girls than boys in parental teaching activities such as reading and the use of numbers and letters, and these higher parental inputs for girls account for 23 percent of the gender gap in reading abilities in preschool. In developing countries, differences in parental expectations toward girls and boys are widely documented (see Bhardwaj et al. 2014 for a comprehensive review) and as such, gender differences in the quality of parent-child interactions during early childhood are likely to explain part of the observed gender gaps in children's cognitive and non-cognitive skills in the early years.
In light of the literature reviewed above, in this paper, we investigate gender differences across an array of cognitive and non-cognitive skills for children in the first few grades of primary school, and examine the extent to which early schooling experiences and parenting practices account for this observed gender gap in rural Indonesia.
Country context
Indonesia has the fourth largest education system in the world with over 50 million students, 2.6 million teachers, and more than 250,000 schools. In 2012, the government expenditure on education was 4% of its GDP. Net enrollment rates in primary, secondary, and tertiary education are 92%, 77% and 32% respectively (World Bank 2015). There are no significant differences in primary and secondary education enrollment rates between girls and boys (Suryadarma 2015) .
However, results of educational achievement data during primary and secondary schooling show some evidence of gender gaps. Girls significantly outperform boys in reading in the fourth grade (Mullis et al. 2012) and by age 15, this female advantage is equivalent to approximately 10 additional months of schooling (OECD 2015) . In contrast, results in mathematics are mixed. Using a longitudinal household survey from Indonesia, Suryadarma (2015) finds that girls score 0.08 SD higher in numeracy tests than boys at age 11 and this gap increases to 0.19 SD when the sample of children are 18 years-old in 2007. In contrast, results from the most recent round of PISA show that the difference between boys and girls in mathematics at around age 15 is small in magnitude and not statistically significant (OECD 2015) . Thus, the existing evidence of educational outcomes of Indonesian children shows mixed evidence of gender gaps during late primary and secondary school. This paper adds to the gender gap literature in Indonesia by focusing on the early childhood years and examining both cognitive and non-cognitive outcomes.
Data and measures

Data
Data for this study were collected in 2013 as part of an impact evaluation of the Indonesia ECED Project (see Pradhan et al., 2013 for a detailed description of the study protocol). The Indonesia ECED Project was designed to improve poor children's school readiness by establishing community-based early childhood education programs.
Measures
In this section we describe the main dimensions along which we investigate gender gaps in cognitive and non-cognitive outcomes. We also describe the variables used to measure school and family environments, which are our two key predictors of the observed gender gaps in early childhood. Summary statistics of these key variables are all shown in Table 1 .
Test scores
Our sample consists of 10,858 primary school students between six and nine years of age in 2013.
At the time these children were enrolled in grades 1 through 4 of primary school. We administered a test of Bahasa Indonesia, mathematics and abstract reasoning to these children. The test items for Bahasa and mathematics are from a battery of questions that align with the national curriculum for lower primary school grades and the test items for abstract reasoning are based on the Raven's colored Progressive Matrices. Two versions of the test were administered: an easier test for 6 and 7 year-olds and a more difficult test for 8 and 9 year-olds. There were 39 common items across the two versions of the test, which we use in our analysis.
8 Table 1 shows the number of items each child answered correctly. On average girls score slightly higher than boys on the test overall with differences in the language and mathematics sections but no difference in the abstract reasoning section.
For our analysis, we standardize the test scores using the mean and standard deviation of children who were age 6 since the standard deviation of the raw test scores are quite similar across the four ages.
Early Development Instrument
Child development outcomes in early childhood are measured using the Early Development Instrument (EDI), which has been demonstrated as a valid and reliable measure of child development Offord 2007, Forget-Dubois et al. 2007 ). The EDI was adapted and translated for use in the Indonesia ECED Project by the authors and members of the research team (Brinkman et al. 2015) . There are five domains in the EDI: physical health and well-being, social competence, emotional maturity, language and cognitive development, and communication skills and general knowledge. 9 Each domain is scored from 1 (low) to 10 (high 
Enrollment
Information on enrollment history in preschool and primary school for each academic year between 2008 and 2013 was collected from the mother or main caregiver of the 10,858 children in our sample. 11 For each academic year, we asked whether a child was enrolled and coded as 1 if they were enrolled and as 0 if they were not enrolled. For each academic year, we also asked how many months a child was enrolled. The response here ranges from 0 to 10 months. Table 1 . On average, 80 percent of girls report ever having attended preschools compared to 76 percent of boys.
On average girls enroll for 14.3 months compared to 13.2 months for boys. Since all children were observed in primary school, there are no differences in enrollment rates though there is a small difference in duration of enrollment -on average girls have enrolled in primary schools for 0.5 months more than boys.
Quality of preschool services
The quality of preschool services in this paper is measured using the Early Childhood Environment Rating Scale (ECERS-R) (Harms, Clifford and Cryer, 2005) . Two raters assessed 9 The EDI domains have been shown to be correlated with children's readiness for school. 10 EDI data were not collected for 9 year olds due to ceiling effects. There was very little variation at age 9 with almost all children scoring at the maximum end of the EDI scales, which range from 1 (low) to 10 (high). 11 2008 was chosen because it was the year before the Indonesia ECED project launched in 2009. 12 The maximum number of months is 10 months since we follow the Indonesian academic calendar.
each center at the same time. Both raters were present in the room with the class they were observing for three hours and followed this group if they left the room for outdoor play. Raters did not interact with staff or students during their observation. The two raters scored each center on a seven-point Likert scale, which ranged from inadequate (1), minimal (3), good (5) to excellent (7).
For each center, rater one and rater two's scores are averaged to construct a mean ECERS-R score. 13 We then computed village level averages of this ECERS-R score. In the analysis we divide the 310 villages in our sample in terciles -based on their average ECERS-R score. These are reported in Table 1 and show that girls and boys are equally likely to be found in villages with low, medium and high quality preschool centers.
Parenting practices
The primary caregivers of the children in our sample (usually mothers) were asked to answer a series of questions about their parenting practices. These practices were measured using 24 items describing parent-child relationships adapted from the Longitudinal Study of Australian Children (LSAC) (Zubrick et al. 2008) . The questions covered a range of possible practices that reflect three domains: parental warmth, consistency, and hostility.
Caregivers were asked how often they used each of a number of different parenting practices. A total positive parenting score was given to each child's caregiver by adding together scores for each of the three parenting dimensions (with the negative items reversed). The higher the score, the more likely it is that parents have high levels of warmth and consistency, and low levels of hostility toward their children. These are reported in Table 1 . On average, girls have a slightly higher total parenting practices score than boys but the magnitude of this difference is very small (0.91 points). In our analysis, we normalized this total parenting practices score to have a mean of 0 and a standard deviation of 1.
Gender gaps in early childhood development
We examine gender differences by comparing means between girls and boys by age group. Using ordinary least-squares (OLS), we regress each outcome of interest on gender. For examining gender differences in preschool and primary school enrollment, we use a linear probability model. 14 Recall that our data are a cross-sectional sample of children between 6-9 years of age in 2013 and that we have their enrollment histories going back to 2008. Thus we when we report our estimates for enrollment, the age variable shows the age of the child at the time of enrollment. For instance the sample of 6-9 year olds in 2013 was 5-8 years old in 2012, 4-7 years old in 2011 and so on.
For ease of interpretation, we present the results of our estimations in a series of figures.
Tables with point estimates are reported in the appendices.
Test scores
The results for overall test scores are presented in Figure 1 and there is a statistically significant gender gap favoring girls at all ages. At age 6, girls on average have a 0.245 SD higher score than boys. The female advantage over boys declines at age 7 to 0.125 SD, rises slightly to 0.144 SD at age 8, and then to 0.151 SD at age 9. Generally, the gender difference seems to be relatively consistent in the early years of primary school with girls having a statistically significant advantage over boys.
The results for both Bahasa Indonesia and mathematics components of the tests show similar results as the overall total score. Girls on average have a significantly higher score in Bahasa Indonesia than boys, ranging between 0.252 SD at age 6 to 0.160 SD at age 9. In mathematics, the female advantage is similar in magnitude to that found in the case of language, ranging from 0.243 SD at age 6 to 0.168 SD at age 9. In contrast, the gender gap in abstract reasoning is much smaller in magnitude compared to that observed for Bahasa Indonesia and mathematics. Girls have significantly higher scores than boys at age 6 (0.107 SD) but the gender gap disappears after that. This suggests that while girls may have an advantage over boys in Bahasa Indonesia and mathematics in the early years of primary school, they do not seem to have a similar advantage over boys in abstract reasoning.
Early Development Instrument (EDI)
Figure 2 presents gender gaps in each domain of the EDI for the sample of 6-8 year old children observed in 2013. Gender gaps in the EDI are statistically significant for the social competence, emotional maturity, and language and cognitive development domains at all ages.
However, the magnitude of this difference varies across the domains. For social competence, the gender gap ranges from 0.166 SD at age 6 to 0.247 SD at age 8. Similarly for emotional maturity, the gender gap ranges between 0.279 SD at age 6 to and 0.296 SD at age 8. The gender gap in the language and cognitive domain is smaller: at age 6 it is 0.157 SD and shrinks down to 0.089 SD at age 8. For the physical health and well-being domain, there is no gender difference at age 6 and 7 but a slight statistically significant gender gap (0.068 SD) is apparent at age 8. Finally, for the communication skills and general knowledge domain, we also only observe a significant gender gap of 0.094 SD at age 8.
Thus, the results for test scores and EDI suggest the presence of gender gaps in both cognitive and non-cognitive skills in the first few years of primary school in rural Indonesia. At age 6, we already observe gender gaps in language and mathematics test scores as well as in children's social competence and emotional maturity. Given the existence of early gender gaps in rural Indonesia, we now examine whether there are gender differences in enrollment patterns and parenting practices to see if early schooling and family environment can be analyzed further as explanatory factors of the gender gap in test scores and EDI.
Education enrollment
For each child enrolled in primary school, we collected enrollment histories with regard to enrollment in education, including preschool education, starting from age two. These are used to construct data on enrollment by age. Two variables are constructed. The enrollment variable indicates whether or not the child was enrolled at any time, and the number of months of enrollment indicates the number of months the child was enrolled over a 12-month period. Figure 3 reports the gender gaps and associated 95% confidence interval at each age for children in our sample both in terms of whether or not children are enrolled and in terms of duration of enrollment. At age 2, the earliest age for which we have enrollment histories, there is no observed gender gap. At age 3, girls are 4 percentage points more likely to be enrolled in preschool than boys, a point estimate that increases to 6.7 percentage points at age 4. At age 5 they are 5.7
percentage points more likely to enroll than boys. At age 6 there is no longer a gender gap in enrollment in early childhood education -a state that continues until age 8.
A gender gap is apparent in primary school enrollment as well. Girls are 5.4 percentage points more likely to be enrolled in primary school at age 6 than boys. At age 7, the gap is smaller -only 1.9 percentage points and there is no difference in enrollment rates when the children are age 8.
Months of enrollment differences between boys and girls follow a similar pattern to the rate of enrollment: girls are enrolled for more months in preschool on average at ages 3, 4, and 5
-though the point estimates range from 0.369 to 0.682 months. Likewise for enrollment in primary school -girls are enrolled for roughly 0.5 more months at age 6 but by age 7 there is virtually no difference in enrollment duration between boys and girls.
We assess whether these patterns vary at all by the average level of quality of early childhood education services. Figure 4 suggests that the gender gap in enrollment rates and duration is more pronounced in the villages that are in the highest tercile of quality. For instance, the gender gap at age 3 is 7.2 percentage points in the villages with the highest quality. In contrast, there is no enrollment gender gap in the villages with the lowest quality. For those children living in villages where quality is in the middle tercile, the gender gap is 3.7 percentage points -almost half of that observed in the highest quality tercile. A similar gradient along the quality dimension exists at age 4: 9.6 percentage points at the high end and 5 percentage points at the low end of the quality distribution. At age 5, the gradient of the gender gap with quality is less pronounced.
Likewise Figure 4 suggests that in the case of months of enrollment there is a slightly bigger gender gap among children from villages with the highest quality and that this gender gap tends to diminish as we move from high to middle to low quality. However, the gap is not large -it tends to be one month or less at all ages.
Parenting score
The differences in parenting scores between girls and boys are presented in figure 5 . As shown, parents of girls seem to exhibit more positive parenting behavior than parents of boys at ages 7 (0.114 SD), 8 (0.141 SD) and 9 (0.134 SD). The fairly consistent gender gaps in parenting score in the early years suggest the possibility of different parental expectations and behavior towards daughters and sons in Indonesia.
Thus, the data suggest there are statistically significant gender gaps in several early childhood outcomes in rural Indonesia. Specifically, girls perform better than boys on tests of Bahasa Indonesia and mathematics; and caregivers report higher levels of social competence, emotional maturity, and language and cognitive development for girls than for boys.
The data also reveal that girls are more likely to be enrolled in preschool at the appropriate age than boys and girls are cumulatively enrolled for more months of preschool than boys.
Moreover, the gender gap in preschool enrollment is more pronounced in villages that (on average) have higher quality preschool services. In addition, there is evidence of gender differences in the family environment as parents of girls have higher parenting practices scores than parents of boys.
Together, these patterns raise the question of whether the observed gender gaps in child development outcomes can be explained by gender differences in early schooling and family environments, as measured by gender differences in months of enrollment in preschool and primary school, the quality of preschool services and parenting score. In the next section, we explore this question further.
Decomposition of gender gaps by education enrollment and parenting score
Empirical model
Using an Oaxaca-Blinder decomposition, we investigate how much of the mean outcome difference between girls and boys is accounted for by gender differences in preschool and primary school enrollment and how much of it is accounted for by differences in parenting practices. The The Oaxaca-Blinder decomposition is based on a linear regression model for girls and boys where Y is the outcome variable and is a vector containing the predictor variables, controls and a constant, contains the slope and intercept parameters, and is the error term with E 0.
The mean outcome difference between girls and boys can be written as the difference in the linear prediction at the group-specific means of the predictors as follows:
E E because E 0 and E 0.
By rearranging this equation, we can identify the contribution of group differences in predictors to the overall outcome difference:
′ where is a vector of parameters from . M is an indicator variable equal to 1 for boys and 0 for girls.
Thus, the mean outcome difference between girls and boys has two components. 15 The first component ′ is the part of the outcome difference between girls and boys explained by group differences in the predictors. This first component is sometimes called the "endowment effect". The second component is the "unexplained" part that captures all the potential effects of differences in other observed and unobserved characteristics between girls and boys. Our focus is on the endowment effect of the decision variables. This allows us to understand how much of the mean outcome difference is accounted for by group differences in months of enrollment in preschool and primary school as well as parenting practices.
The standard Oaxaca-Blinder decompositions, which we report in Tables 2, 4 , 6 and 8, are based on the model described above, where decision variables and control variables are included separately in the model. One should however recognize that these decompositions provide an estimate of how much of the differences in development between boys and girls are associated with differences in human capital investments, rather than caused by differences in human capital investment. This is because our model is not a causal model. The investment in human capital of children is determined by the same observed and unobserved variables that also influence child development directly and therefore should be considered endogenous.
We therefore implement an extended version of the decomposition model above based on the total program effect (TPE) technique introduced by Elbers and Gunning (2014) . The TPE is a regression method in the program evaluation literature that deals with treatment heterogeneity.
Instead of estimating average impact coefficients for each intervention of a program that consists of multiple interventions, the TPE method estimates the expected value of the total impact of the where I now includes the decision variables and Z the controls. The additive specification and the linear effect that is assumed for the intervention reduces the computational complexity compared with propensity score matching methods. The endowment effect for the entire population is the weighted sum of the endowment effects of each of the subgroups defined by Z. This can be calculated as:
where identifies the control variable.
16 Doing so allows us to address a key limitation of the standard decomposition which assumes that the relationship between the gender differences in the decision variables and the gender gap in cognitive and non-cognitive skills is the same for different levels of the controls. However, it is likely that control variables such as mother's education or household wealth moderate this relationship. For example, gender differences in months of preschool may have a small or large role to play in explaining the gender gaps in math test scores depending on mother's education level.
Results
The results of the decomposition analyses are presented in Tables 2-9 . In these tables, the mean difference of standardized test scores or EDI scores between girls and boys is decomposed in differences resulting from gender differences in the cumulative months in preschool, the gender differences in the cumulative months in primary school, as well as the gender differences in parenting scores. The rest is unexplained and not reported.
For primary school test scores (shown in Tables 2 and 3) , we analyze the scores on the language, mathematics and abstract reasoning by running separate regressions for each age. As noted earlier, the gender differences in test scores are concentrated in language and mathematics.
For language, the gender difference is in the range of 0.26 to 0.15 SD and tends to reduce with age.
For mathematics, the decline in test score with age is less pronounced, with girls outperforming boys by 0.23 SD at age 6 and 0.18 SD at age 9.
The results are very similar across the two methods. We find that for children age 6 and 7, preschool enrollment is the most important decision variable and explains around 0.035 to 0.029 SD, which is around 14 percent of the gender gap. For children age 8 and 9, gender differences in primary school enrollment become more important. In language, gender differences in primary school enrollment explain 18 and 29 percent of the gender gap for children at ages 8 and 9
respectively. In math, the proportion of the gender gap explained by duration of primary school enrollment is 12 to 20 percent.
However, we find slightly different results for parenting between the standard OaxacaBlinder decomposition and the extended model. The standard decomposition in Table 2 shows a few statistically significant coefficients for parenting score on gender gaps in language and math scores. It is worth noting, however, that the magnitude of the association is quite small, ranging from 0.004 to 0.006 SD, or up to approximately 4 percent of the gender gaps. In contrast, the extended decomposition in Table 3 does not yield any statistically significant effects for parenting score. This suggests that the effect of parenting score varies by the level of control variables (mother's education, household wealth, and preschool quality). Given that the improving preschool quality is particularly amenable to policy intervention, we now turn to examining how preschool quality moderates the relationship between decision variables and test scores in explaining the gender gap. Tables 4 and 5 present the decomposition results separately for children living in villages with high, medium, and low quality preschool services. Overall, the results are similar for the two methods. The fraction of the gender gap in language and mathematics that is explained by gender differences in preschool enrollment increases with the quality of services. In areas with low quality, gender differences in enrollment in early childhood education have no statistically significant contribution to the gender gap, even though for most ages, the gender gap is higher than in areas with higher preschool quality. The contribution of primary school enrollment on gender gaps in language and math scores is similar in magnitude as the previous results in Tables 2 and 3, with the contribution concentrated at age 8 and 9. However, the standard errors in Tables 4 and 5 are larger than those of Tables 2 and 3 , resulting in less significant effects. The effects of primary school are found across villages with high, medium and low quality preschool services. As before, we find small, significant coefficients of gender differences in parenting score in the standard decomposition but no significant contribution in the extended decomposition model.
For EDI scores, we also analyze each of the five domains separately by age. We focus our analysis on the social competence, emotional maturity, and language and cognitive development domains given that these are the three areas in which our previous descriptive analyses showed consistently significant gender differences. The results of the decompositions are quite different depending on which method is used. A general pattern we find is that gender differences in parenting explain a significant proportion of the gaps for all domains of the EDI if the standard decomposition is used, whereas no contribution is found if the extended version is used. This suggests that the gender based differences in parenting practices are correlated with the control variables. Conditioning on the control variables removes the effect of gender differences in parenting. Using the standard decomposition method (Table 6) , we find significant contributions of gender differences in preschool enrollment for all domains for children age 7 and 8. For language and cognitive development, the contribution of preschool enrollment is quite small at about 4 percent, but for the other domains it ranges in the order of 15 to 29 percent. The effects of gender differences in preschool enrollment are less pronounced if the extended method is used (see Table 7 ). The effects particularly weaken for the 6 year old children in social competence. For the 7 year olds, gender differences in preschool enrollment contribute 21and 20 percent to the gender differences found in social competence and language and cognitive development respectively, regardless of the method used. For primary school enrollment we find significant effects across all domains for children at age 8; around 21 percent for the language and cognitive domain and 3 to 6 percent for the social competence and emotional maturity domains. The results for primary school enrollment are rather similar across methods.
As before, we also unpack our EDI analysis into children from villages of high, medium, and low quality preschools. These results are presented in Tables 8 and 9 . Once again, we focus on the EDI domains where we observe significant gender gaps, which are social competence, emotional maturity, and language and cognitive development. We find that gender differences in preschool enrollment explain gender differences in social competence and language and cognitive development in areas with high quality preschool if the standard decomposition method is used, but the effects become mostly insignificant if the extended decomposition method is used. This suggests that children's background characteristics (control variables) correlate with the quality of preschool services. In the extended decomposition model, the effects of gender differences in primary school enrollment are observed at age 8, and are mostly visible for the social competence and language and cognitive domains. An interesting pattern occurs for the parenting variables.
Using the standard method, gender differences in parenting are important for the gender differences in the social competence and emotional maturity domains of the EDI for children living in villages with high quality preschools, and for children living in villages with low quality preschools. The significant coefficient on parenting is also observed in the extended model (Table   9 ), although the effect is weaker. It is not clear what drives this pattern.
Discussion and Conclusion
We find consistent gender gaps in total test scores at all ages, with substantial female advantage. The gender gaps in total test scores are driven by differences in children's performance in the language and mathematics portion of the test, but not by differences in performance in the abstract reasoning section of the assessment. Our findings here are consistent with previous studies.
Girls outperform boys in language as early as age 6 (by 0.252 SD), which is similar to the 0.162 SD female advantage observed in the U.S. among kindergarteners (Cornwell et al. 2012, DiPrete and Jennings 2012) . However, our results diverge from earlier studies that have observed girls losing ground to boys in mathematics during primary school, both in high-income countries (Fryer and Levitt 2010) and in lower-and middle-income countries (Bhardwaj et al. 2015 , Dickerson et al. 2013 ). Instead, we find a female advantage in mathematics during the first few years of schooling, which is consistent with an earlier study from Indonesia showing female advantage in mathematics at age 11 (Suryadarma 2015) .
In addition, we find gender gaps in three out of five EDI domains: social competence, emotional maturity, and language and cognitive development. In all cases, we find evidence of female advantage. In the physical health and well-being and communication skills and general knowledge domains, gender differences are not consistently observed across ages 6 to 8. This is consistent with other studies using the EDI, which have found that girls score higher on the EDI in at least two of these domains in kindergarten (Australian Government 2013, Janus and Duku 2007) .
The magnitude of the gender gap also ranges between the EDI domains, with the largest gender gap found in the emotional maturity domain followed by the social competence domain.
This too is consistent with previous studies of the EDI in higher-income contexts, which have found that girls tend to develop faster than boys in these two domains (Australian Government, Our findings also show that there are significant gender gaps in enrollment both in terms of rate and duration in early childhood education and primary school. The magnitude of this gap varies by the age of the children. For preschool, both the rate and duration of enrollment for girls is higher than for boys in the prime preschool-going ages of 3 to 5. In primary school, gender gaps in enrollment only exist at ages 6 and 7 and close subsequently. The magnitude of these gaps is larger when average quality of preschool services in the village is higher. Taken together, these results suggest that girls are more likely to be enrolled in early childhood education programs at the intended age. This suggests that girls are likely to benefit more from early childhood education programs because they are exposed to better quality, age appropriate developmental activities. Suryadarma (2015) presents evidence to support that the Indonesian school system favors girls to boys. In addition, gender gaps are observed in parenting practices for children age 7 to 9, suggesting that there are also some gender differences in the parent-child interaction at play in rural Indonesia.
In our decomposition analyses, we explored the extent to which these observed gender gaps in test scores and EDI domains are in part explained by one's early schooling environment (gender differences in duration of preschool and primary school enrollment) and in part explained by one's family environment (gender differences in parenting practices). The standard Oaxaca-Blinder decomposition model revealed that preschool and primary school enrollment are more important for explaining the gender gap in test scores (measures of cognitive skills) than for explaining the gender gap in the social competence domain and emotional maturity domain of the EDI (measures of non-cognitive skills). The reverse is true for parenting scores, which are more important in explaining the gender gaps in non-cognitive skills than in explaining the gender gaps in cognitive outcomes.
However, the extended decomposition method -which takes into account how different levels of control variables may moderate the relationship between explanatory variables and outcome variables -suggests that on average, gender gaps in parenting scores are not significant predictors of either cognitive or non-cognitive skills. This means that parenting practices have no effect on child outcomes if the effect is conditioned on the mother's level of education, household wealth, and preschool quality.
Examining whether there is variation in the decomposition of gender gaps in cognitive and non-cognitive skills by the quality of preschool services available in the village reveals interesting contrasts. In both our standard and extended decomposition models, we find that gender differences in enrollment in preschool seem to matter most for test scores when the quality of available early childhood education services is high. This is not the case when quality is medium or low. Under the preferred decomposition method, gender differences in parenting practices do not explain gaps in test scores. However, parenting practices seem to matter for children's noncognitive skills (social competence and emotional maturity) --especially when the quality of available preschool services is high or low. This suggests that preschool quality and parenting simultaneously play important roles in children's early development and the emerging gender gap in cognitive and non-cognitive skills. We also find that duration of enrollment in preschool and primary school is not as important as parenting score in explaining the gender gap in non-cognitive skills.
This paper contributes to the gender gap literature by examining whether gender differences in cognitive and non-cognitive skills emerge in the first few years of primary school.
Using data from rural Indonesia, we document the early emergence of gender gaps and show that a combination of early schooling and family environment explain the observed difference between girls and boys. From a policy standpoint, these early-emerging gender differences in rural Indonesia highlight the important role both schools and families play in equally supporting the needs of girls and boys starting from the early years. Differences in the magnitude of these roles at various levels of quality underscore the importance of ensuring the quality of education services -starting with preschools. (0.02) * p<0.1, ** p<0.05, *** p<0.01 Note: All variables measured in 2013. For EDI, the sample size is reduced to 8653 children (4309 girls and 4344 boys) since 9 year-olds are not included.
Tables and Figures
Figure 1. Gender gaps in test scores
Note: Positive gender gap means that the predicted outcomes for girls are higher than that of boys. Point estimates and 95% confidence interval shown. See Appendix A1 for the regression estimates from which these figures are drawn.
Figure 2. Gender gaps in the Early Development Instrument
Note: Positive gender gap means that the predicted outcomes for girls are higher than that of boys. Point estimates and 95% confidence interval shown. See Appendix A2 for the regression estimates from which these figures are drawn.
27
Figure 3: Gender differences in rate and enrollment months in preschool and primary school Note: Point estimates and 95% confidence interval shown. Positive gender gap means that the predicted outcomes for girls are higher than that of boys. Graphs are constructed using enrollment histories collected in 2013 from a sample of 6 to 9 year-old children. In the graph, age 9 is dropped because it perfectly predicts outcomes: all children are enrolled in primary school and none are enrolled in preschool. Age 2 and 3 are dropped for enrollment in primary school because they perfectly predict outcomes: no child that young is enrolled in primary school. See Appendix A3 for the regression estimates from which these figures are drawn. Note: Positive gender gap means that the predicted outcomes for girls are higher than that of boys. Point estimates and 95% confidence interval shown. See Appendix A5 for the regression estimates from which these figures are drawn. ***p<0.01, ** p<0.05, * p<0.1 Note: Each regression also includes controls. Control variables are preschool quality, mother's education in years, and household wealth (z-score) ***p<0.01, ** p<0.05, * p<0.1 Note: Each regression also includes controls. Control variables are center quality, mother's education in years, and household wealth (z-score). The extended decomposition model also interacts each control variable with each decision variable (cumulative months of enrollment in preschool, cumulative months in primary, and total parenting score). 
